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INTRODUCTION
he international accounting and audit market has undergone important changes since 2000. The United States enacted the Sarbanes-Oxley (SOX) Act in 2002 to enhance the transparency and reliability of accounting information; the EU also adopted reformative accounting acts in 2014. In addition, the EU and Australia introduced the International Financial Reporting Standards (IFRS) in 2005. At the same time, the radical development of information technology (IT) has continually increased firms' demand for management advisory services, and the rise in international trade and financial transactions has increased the demand for tax consulting services (i.e., services that support the settlement of international tax disputes and adjustments) as well as traditional tax adjustment services. These environmental changes have greatly expanded the market for non-audit services for accounting firms.
Meanwhile, Korea also improved corporate governance and restricted non-audit services to strengthen the independence of auditors by revising its external corporate audit and certified public accountant (CPA) laws in 2003. In preparation for the increase in demand for accounting services, Korea reformed the CPA examination system, which radically increased the number of new CPAs from 300 to 1,000 per year. In addition, Korea announced an IFRS roadmap in 2007 and has applied IFRS to all listed companies since 2011. As a result, the number of firms subject to external audit has increased fourfold since 2000, with the total revenue of accounting firms rising from 538 billion won in 2000 to 2.226 trillion won in 2014. Moreover, the ratio of total revenue derived from tax and management advisory services increased from 58% to 65%.
The total revenue and human resources of large accounting firms 1 relative to those of all accounting firms has changed enormously over the past 15 years. The total revenue share of large accounting firms in the accounting market decreased from 76% in 2000 to 60% in 2014, and the proportion of CPAs in large accounting firms decreased from Table 1 and Figures 2, 3 show the 15-year trend of revenue and human resources in accounting firms. The total revenue of accounting firms has increased more than fourfold and the number of CPAs has increased more than threefold since 2000. Further, Panel A of Table 1 shows that the total revenue of small accounting firms has increased almost sevenfold during this period, more than threefold the rise in large accounting firms. Likewise, the number of CPAs in small accounting firms increased by a rate twice as high as that in large accounting firms (see Panel B of Table 1 ). Revenue per CPA also differs between large and small accounting firms, increasing from 150 to 200 million won in large and from 180 to 250 million won in small accounting firms over the period 2000 to 2014. Tax  55  55  79  131  155  198  253  285  MAS  258  319  345  328  338  410  472  513  Large  Rev  407  506  547  571  633  746  819  887  Audit  179  227  257  274  306  342  366  409  Tax  33  28  35  43  82  112  141  156  MAS  195  250  254  254  245  293  312  322  Small  Rev  131  152  212  261  264  323  414  485  Audit  47  58  77  99  97  118  141  166  Tax  22  26  44  88  73  86  112  128  MAS  63  69  92  74  93  118  160  191  (Table 1 continued Although the ratio of general employees to CPAs differed between small and large accounting firms, this gap has decreased over time. Specifically, the ratio of general employees to CPAs was 1.02 in 2000 and 0.49 in 2014 for large firms, compared to 2.3 and 1.5, respectively, for small firms. This is presumably because small accounting firms need more input from general employees than do professionals, since they typically focus on tax services such as bookkeeping as well as drawing up and reporting tax forms, rather than audit services. The decrease in the proportion of general employees over time, irrespective of firm size, is attributable to the radical increase in the number of CPAs who passed the CPA exam due to the revision of the CPA law. In Figure 3 , the decrease in the number of general employees in 2003 is presumably due to the separation of labor for management advisory services because of the prohibition on the simultaneous provision of non-audit and audit services under the revised CPA law. The number of partners relative to CPAs also differed between small and large firms, with 2 partners in 2000 and 1.4 in 2014 per 10 CFAs in large accounting firms compared with 13 and 11 partners, respectively, in small accounting firms. Thus, the number of partners is greater than the number of CPAs in small accounting firms.
Previous Studies
Numerous studies have analyzed whether changes in accounting systems, regulations, and environments increase or decrease the productivity or efficiency of accounting firms (Banker, Chang, & Cunningham, 2003; Banker, Chang, & Natarajan, 2005; Banker, Chang, & Natarajan, 2007; Chang, Choy, Cooper, & Parker, 2009a; Chang, Choy, Cooper, & Parker, 2009b; Chang, Huang, & Kuo, 2015; Hwang, Kang, & Hur, 2015; Hwang, Kim, & Jeon, 2005; Lee & Kim, 2001 ). Lee and Kim (2001) analyzed the relationship between the human resources input and revenue of Korean accounting firms from 1997 to 1999 by using a Cobb-Douglas production function. They observed the effect of scale economies in small accounting firms and found that management advisory services have a greater revenue-generating effect than do auditing services. Additionally, they observed that accounting firms affiliated with the Big 4 generated higher revenue than did domestic accounting firms without such an affiliation. Until then, the previous studies of auditing had mainly analyzed the auditing remuneration model, input decisions of the auditing time model, the industrial specialization of the auditing market, and the effect of the Big 4's reputation. By contrast, Lee and Kim (2001) attempted to analyze total revenue and labor productivity by using a production function. However, their study only classified labor into CPAs and employees. Moreover, the study by Lee and Kim (2001) was based on data collected from 1997 to 1999, the period in which the Asian financial crisis occurred and numerous reform measures were taken. Indeed, during this period, the non-audit revenue of accounting firms rapidly increased as consulting demand rose (e.g., due diligence for restructuring companies and financial institutions). Hence, it is difficult to generalize their analytical results to periods after 2000. This limitation was also suggested by Hwang et al. (2005) .
By applying a translog production function, Banker et al. (2003) analyzed the relationship between the revenue and human resources of accounting firms. By drawing on annual data on the largest 64 accounting firms during 1995 to 1999, they verified the increasing trend in productivity for accounting firms and, based on this result, justified mergers and acquisitions (M&As) as a means of expanding their scale. In addition, according to Banker et al. (2005) , the productivity of 64 large accounting firms in the United States increased by 9.5% on average during 1995 to 1999. The consulting service technology outside of audit and tax services contributed to a 12% increase in the overall productivity of the accounting industry; however, some of this increase was offset by the shift in technological efficiency. Thus, it can be interpreted that environmental changes, including improvements in service technology, do not necessarily affect the productivity of accounting firms in the same direction.
where Q represents output; K represents capital input; L is labor input; and a, α, and β are positive constants. This equation is the production function for the capital and labor inputs. The management of a firm must then decide on the input ratio of labor and capital to maximize the production per input unit (Chiang, 1984) .
Based on Equation (1), this study draws out the production function for accounting firms and analyzes the effect of human resources on their revenue. The production function of accounting firms considers labor as the only input factor because this is necessary to create revenue from accounting services. Indeed, in a professional knowledge-based industry, such as accounting, the labor cost mostly comprises payroll and welfare expenditures. By contrast, accounting firms possess little capital (e.g., buildings or machinery), and the study omits the material resources necessary for accounting services, such as office rent and furniture, as supplementary factors. Hence, the relationship between human resources and revenue can be drawn as the production function below 4 :
where Y is the total revenue of an accounting firm; Par is the number of partners; CPA is the number of CPAs who are not partners; Emp is the number of general employees; e is the base of the natural logarithm; and β 0 , β 1 , β 2 , and β 3 are constants.
Taking the natural logarithm on both sides of Equation (2) 
However, as total revenue cannot be explained by human resources alone, it is necessary to add the ratio of management and tax advisory services relative to the total revenue (Banker et al., 2005; Lee, 2015; Lee & Kim, 2001 ). Non-audit services such as management and tax advisory services require differentiated and professional human resources and knowledge assets, unlike audit services. Hence, the ratio of management and tax advisory services can affect the productivity of human resources and, thus, total revenue. 5 The present study assumes that accounting firms with a high ratio of management and tax advisory services possess professional and differentiated human resources and knowledge assets.
In addition, since affiliation with large overseas accounting firms can affect productivity, the study added a dummy variable (Large), which represents such an affiliation, into Equation (3) (Chang et al., 2015; Hwang et al., 2005; Lee & Kim, 2001) . Further, as the accounting industry in Korea has experienced radical changes each year, this study added a dummy variable for each year to control for the yearly characteristics. The regression equation used in this study for the empirical analysis is as follows: 
where MAS% is the ratio of management advisory services to total revenue; Tax% is the ratio of tax services to total revenue; and Large is 1 for affiliation with a large overseas accounting firm, and 0 otherwise. The estimated β 1 , β 2 , and β 3 represent the percentage change in the total revenue of an accounting firm when the numbers of partners, CPAs, and general employees, respectively, change by 1%; thus, they measure the effect of that labor classification on the revenue of an accounting firm. Further, Hypothesis 2 is tested by estimating the MRP below. For example, the regression coefficient (β 1,2,3 ) of the human resources variable, which is an independent variable of Hypothesis 2, can be converted by adopting the chain rule as follows: 
The point estimation value of the MRP for each labor classification of Equation (7) can be interpreted as the marginal production elasticity, which, therefore, can be acquired by multiplying the point estimation value of the regression coefficient in each labor classification of Equation (4) by the value earned from total revenue, divided by the number of each labor classification. By using this method, the MRP can be acquired for partners, CPAs, and general employees.
RESULTS

Sample Selection
Data on revenue and human resources were acquired from the relevant business reports. 6 Newly established accounting firms were excluded from the sample since they had less than one year of total revenue. Through this sample selection process, the final number of samples used in this study was 1,262 accounting firm years. Large accounting firms were those that had affiliations with the top 10 accounting firms worldwide, in terms of sales, and over 100 CPAs in Korea for the past 10 consecutive years; these included Samil (PwC), Anjin (Deloitte), Samjung (KPMG), Hanyoung (E&Y), Daejoo (BDO), Shinhan (Nexia), and Samduk (RSM). The accounting firm years for the large and small accounting firm samples were 111 and 1,151, respectively. Table 2 presents the descriptive statistics for the variables used in this study. Panel A of Table 2 shows the descriptive statistics for the revenue and human resources of the 1,262 observations from 2000 to 2014. The mean and median revenues of accounting firms for this 15-year period were 16.05 billion won and 5.41 billion won, respectively. The mean number of partners was 18, and the median was 11. Moreover, the mean number of CPAs was 68, and the median was 11; in this case, the median was smaller than the mean since the number of CPAs is much larger in large firms than in small firms. Further, the differences in firm size can be found in Panels B and C of Table 2 , which present the statistics for large and small accounting firms, respectively. Table 3 shows the results of the pooled OLS regression analysis by firm size from 2000 to 2014. Here, total revenue serves as the dependent variable. Partners, CPAs, and general employees exhibited significant positive regression coefficients for the full sample as well as for small accounting firms, which means that human resources contribute to the creation of revenue. For the full sample, a 1% increase in the number of partners increased total revenue by 0.45%, while a 1% increase in the number of CPAs and general employees increased total revenue by 0.31% and 0.24%, respectively. The contribution to total revenue of accounting firms was largest for partners, followed by CPAs and general employees, for the full sample and small firms. The regression coefficient of partners in large accounting firms, however, was not significant, although it was positive. Further, CPAs and general employees showed significant positive coefficients. The order of contribution in small accounting firms was the same as in the full sample; for large accounting firms, however, the largest contribution was from CPAs, followed by general employees and partners in decreasing order. The analysis of the MRP showed a similar result. In the full-and small-firm samples, partners' MRP was larger than that of CPAs, which was larger than that of general employees. Moreover, partners' MRP (CPAs' MRP) was larger in small (large) accounting firms, and partners' MRP in large accounting firms was smaller than that of CPAs. Partners' contribution and MRP in large accounting firms are analyzed in more detail in Table 4 .
Descriptive Statistics
Results of Regression Analysis
In large accounting firms, MAS%, which represents the ratio of revenue from management advisory services relative to total revenue, was significantly positive, suggesting that the larger the ratio of management advisory services, the larger the total revenue of large accounting firms. On the contrary, in small accounting firms, Tax%, which represents the ratio of tax revenue, was significantly positive, implying that the larger the ratio of tax revenue, the larger the total revenue of small accounting firms. Accounting firms of different sizes presumably have different service revenues, given their diverse human resource structures. For large accounting firms, IT services (e.g., the design and construction of business systems) and management advisory services (e.g., M&As) significantly contributed to total revenue, while for small accounting firms, tax services (e.g., tax adjustments) were a significant factor. The dummy variable (Large) of large accounting firms showed a significantly positive value, which means that the total revenue of large firms is greater than that of small firms, even after considering the effect of the human resources input on total revenue. (i), (i) = Par, CPA, Emp; The numbers in parentheses are t-values and ***, **, and * indicate significance at the 1%, 5%, and 10% levels for the two-sided test. The Clute Institute
Additional Analysis
One accounting policy that had the greatest effect on the accounting market from 2000 to 2014 was the introduction of IFRS, which was enacted as a single accounting standard that reflected the economic realities of ensuring higher transparency and comparability of accounting information against the backdrop of the internationalization of the capital market. The implementation of accounting standards that fit economic realities requires complex judgment and procedures, and both companies and auditors require more labor to draw up financial statements, according to IFRS, before and after auditing.
The introduction of IFRS also affected the demand for accounting by companies. Indeed, the full introduction of IFRS for listed companies in 2011 was not a simple change in accounting standards; it had a huge impact on the auditing market. Hence, the introduction of IFRS changed not only accounting standards, but also the demand for the auditors required to interpret and judge these standards. Wieczynska (2016) investigated the EU from 1998 to 2010 and found that companies adopting IFRS replaced auditors with global accounting firms. Hence, the introduction of IFRS is expected to lead to differences in the contribution of human resources, depending on firm size. Banker et al. (2005) explained that the productivity of large accounting firms alters according to environmental changes, such as improvements in service technologies. Additionally, Chang et al. (2009a Chang et al. ( , 2009b analyzed the productivity of large accounting firms in the United States before and after the introduction of SOX, and confirmed that the increase in consulting revenue has enhanced productivity since the introduction.
Although Korea introduced IFRS in 2011, the practical impact on the accounting industry began in 2007, when the roadmap was announced, as the hiring and training necessary to review prior validity and apply IFRS to listed companies began then, in earnest. In fact, management advisory services for large accounting firms increased from Table 1 ). Thus, this study set 2007 as the reference point for the introduction of IFRS. 7 The change in demand for labor in the auditing market is assumed to influence the productivity of all accounting firms, despite their different human resources structures.
Referring to Table 4 , the results of the regression analysis on the difference in the contribution of human resources by firm size before and after 2007 are presented. This table highlights that partners' contribution in large accounting firms showed a significant positive correlation after the announcement of the IFRS roadmap in 2007. The increase in the market share for large accounting firms of listed companies, which are required to introduce IFRS, can be attributed to the role of partners whose major work is to manage clients. The contribution of general employees, however, decreased after 2007, probably because of the revision of the CPA law in 2003, which prohibited the same auditors from providing non-audit services such as consulting. IT experts and professionals with PhD degrees, who mainly provide management advisory and consulting services in large accounting firms, were classified as general employees. Further, as the consulting sector of KPMG headquarters was separated into an independent firm following the effect of SOX, the number of general employees in large accounting firms in Korea decreased after 2003 (as shown in Figure  3 ).
After 2007, the sign of partners' (general employees') MRP changed to positive (negative). Moreover, most listed companies are audited by large accounting firms. Thus, after 2007, the human resources' contribution of large accounting firms changed as partners' contribution and MRP were optimized to fit their role and a fair level of remuneration in line with environmental changes. On the contrary, the human resources' contribution of small accounting firms showed no significant change, even after the introduction of IFRS, perhaps because the effect on small accounting firms was relatively low following its introduction.
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MAS% and Tax% exhibited significant positive correlations after 2007 in both large and small firms, which is interpreted as the gradual increase in the contribution of non-audit services to total revenue, regardless of firm size.
Only management advisory revenue in large accounting firms and tax revenue in small accounting firms had significant positive relationships with total revenue (please refer to Table 3 ). This is presumably because of the negative (although not significant) relationships between the tax revenue of large accounting firms and total revenue, and between the management advisory revenue of small accounting firms and total revenue before 2007, offset by the significant positive relationships after 2007.
The MRP of small accounting firms was largest for partners, followed by CPAs and general employees, both before and after 2007. In small firms after 2007, the MRP was 209 million won per partner, 124 million won per CPA, and 39 million won per general employee. In large accounting firms, the MRP after 2007 was 478 million won per partner and 136 million won per CPA. Additionally, partners' MRP showed a negative sign before 2007 and a positive sign thereafter, which is presumably because the somewhat fixed human resources structure was gradually optimized to the level of fair remuneration, by steadily adjusting to the changes in the environment (Green, Lensink, & Murinde, 2001) .
CONCLUSION
The accounting environment in Korea has undergone widespread changes since 2000. The revision of the AEASC and CPA law in 2003 strengthened the responsibilities of companies and auditors, as did the introduction of IFRS in 2011. The assets, sales, and number of firms subject to the AEASC, which are the major clients of accounting firms, have increased fourfold since 2000, with the revenue of the auditing market and number of CPAs rising by similar amounts. Based on the foregoing, this study systematically analyzed the relationship between total revenue and human resources-based on the labor classification of partners, CPAs, and general employees-according to environmental changes in the accounting market as well as firm size and period.
A concluding summary of the results of the presented empirical analysis is as follows. First, the larger the ratio of management advisory (tax) revenue, the larger the revenue of large (small) accounting firms. Second, when investigating the fairness of the wage gap in labor classification based on revenue creation competencies, we found that the MRP was the greatest for partners, followed by CPAs and general employees. Further, after 2007, the larger the ratio of management advisory services and tax revenue, the higher the total revenue in both large and small accounting firms, which is interpreted as the gradual increase in the revenue contribution from non-audit services, in line with the demand in the accounting market. Moreover, productivity by labor classification differs between the periods before and after 2007. After 2007, partners' contribution in large accounting firms significantly rose in the positive direction, and their marginal revenue was also the largest. Thus, partners of large accounting firms, whose major role is to manage clients, were presumed to have succeeded in securing the market share of listed companies, which were subject to the mandatory introduction of the IFRS roadmap in 2007.
In addition, partners' marginal revenue in large accounting firms was optimized to a fair remuneration level in response to changes in the environment. Meanwhile, general employees of large accounting firms significantly contributed to total revenue before 2007, but not thereafter, because of the contribution to total revenue from professional consulting labor (included in the general employees of accounting firms from 2000 to 2003, before the revision of the CPA law). In sum, depending on firm size, the productivity of each labor classification and the ratio of services to total revenue varied over time; however, the service ratio and productivity of human resources were optimized in response to changes in the environment.
The results of this empirical analysis imply that changes in the demand in the accounting market, as well as revisions to accounting regulations and standards, influence the productivity of accounting firms. Therefore, the presented results are expected to enhance the productivity and service levels of accounting firms by helping us better understand the characteristics of the accounting industry and provide appropriate policy support.
